The positive association (r = 0.48, n = 188, P < 0.0001), together with the lack of observations 19 in the upper left corner of the graph, indicate that northward range shifts generally resulted from 20 sequential establishments of new populations rather than from long-distance movements and 21 founding of isolated northern populations disjunct from the core distribution. 22 northward range boundary shifts in species of non-migratory moths in Sweden during the past 28 41 years (1973 -2014) . 29
Supplementary
Analysis was performed on data on the conservative estimate of expansion rate based on the 30 southern (rather than the northern) margin of the northernmost province occupied in 2014. 31 df represents numerator and denominator degrees of freedom. 32 

